Background: Several plants have been used as dietary adjuvant and in treating the number of diseases because of their perceived effectiveness, minimal side effects in clinical experience and relatively low costs. The present study focuses on evaluating the effect of Lupinus albus (termis) and Hyphaene thebaica (doum) on STZ-diabetic rats at the level of some biochemical parameters Material and methods: STZ was injected intraperitoneally at a single dose of 50 mg/kg to induce diabetes. Termis seeds suspension (75 mg/100 g b.wt.) was daily orally administered. Doum palm fruit suspension was daily orally administered (1g/kg b.wt.) and also gliclazide (reference drug) was administered of a dose equivalent to the therapeutic dose of rat. After four weeks of administration, blood samples were collected for biochemical measurement. Results: Blood glucose level was significantly increased. Diabetes increased serum total lipids, cholesterol, triglycerides and LDL but serum HDL was decreased. Also activities of serum enzymes ASAT, ALAT, ALP, GGT and LDH were elevated. However, L. albus and H. thebaica improved the level of mostly all biochemical parameters. Conclusion: It is concluded that termis and doum may be dietary adjuvant in reducing the harmful of diabetes.
Introduction
Diabetes was first described by the Ancient Greek physician Aretaeus of Cappadocia, who first coined this term (1) Diabetes mellitus (DM) is a worldwide menace, escalating at a phenomenal proportion, afflicting the global population (2). Diabetes mellitus is chronic metabolic disorders that affect human body in terms of physical, psychological and social health. It is defined as a group of disorders characterized by hyperglycemia (3). It accounts for a high incidence of morbidity leads to various events including micro and macro vascular complications (4). Diabetes mellitus is classified into type I, type II.Besides drugs classically used for the treatment of diabetes (insulin, sulphonylureas, biguanides and thiazolidinediones), several species of plants have been described in the scientific and popular literature as having hypoglycemic activity (6).
Lupinus albus is a member of the Leguminosae family (7). Lupine is the one that has the highest protein content in its composition apart from being a good source of fibres. However, although lupin seed is one of the legumes with the lowest levels of nonnutritional compounds (trypsin inhibitors, phytic acid, saponins and lectins) (8).
Doum palm fruit (Hyphaene thebaia) is a desert palm tree with edible oval fruit, originally native to the Nile valley. It is a member of the palm family, Arecaceae (9). Doum palm fruit is also a source of potent antioxidants (10).
One method which is more uniformly effective and widely used in inducing diabetes is the injection of streptozotocin (11). It causes hyperglycemia by its direct cytotoxic action on pancreatic beta cells (12). Aim of the study: The present study was done to elucidate the effect of Hyphaene thebaia and Lupinus albus (as antidiabetic agents) on some biochemical parameters in STZ-diabetic adult male albino rats.
Material and methods:
Material:
1-The drugs: Streptozotocin (STZ): powder, supplied by Sigma, used for induction of diabetes. Gliclazide: Diamicron® tablets, 80 mg supplied by Servier, used as a reference drug.
2-Plant preparation: The pulp of Hyphaene thebaica was dried and ground into powder. Aqueous suspension was made by suspending 10 gm of the powdered pulp in 100 ml of distilled water (13). The seeds of Lupinus termis were washed dried at 37 °C for 24 h, and meld well into fine powders. The herb powder was suspended in double-distilled water (5g/100ml) (14).
3-The animals: Adult male albino rats (Rattus norvegicus), weighing 100g +20gm were obtained from the Egyptian Institution of Serum and Vaccine (Helwan, Cairo, Egypt). Animals were kept under normal conditions throughout the experiment. All rats had access free to food and water ad libitum throughout the experimental period. The animals were fasted overnight and diabetes was induced by a single intraperitoneal injection of a freshly prepared solution of STZ( 50 mg/kg body weight) in cold 0.9% citrate buffer. The animals were allowed to drink 5% glucose solution overnight to overcome the drug induced hypoglycemy. Diabetes was confirmed in STZ rats by measuring glucose concentration 48 h after injection of STZ. The rats with blood glucose level>200 mg/dl were considered to be diabetic. The treatment was started on 7th day after STZ injection. The animals of this study were divided into the following groups: A-Normal group (control healthy group). B-STZ-diabetic group: (Group 2) animals were injected with STZ (50 mg/kg b.wt. interperitoneally). C-Diabetic rats treated with Lupinus albus: animals were administered plant suspensions, daily at a dose of 75 mg/100 g b.wt. by intragastric tube for 4 weeks. D-Diabetic rats treated with Hyphaene thebaica: animals were administered plant suspension, daily at a dose of (1g/kg b.wt.) by intragastric tube for 4 weeks. E-Diabetic rats treated with gliclazide:
animals were administered drug suspended in distilled water, daily at a dose equivalent to therapeutic dose of rat.
The treatment continued for 4 weeks.
Methods: 1. Biochemical assay
Blood samples were collected from orbital plexus by capillary tubes to collect serum for determination of biochemical parameters, glucose, ASAT, ALAT, ALP, GGT, LDH, cholesterol, triglycerides, LDL and HDL (kits were supplied by RANDOX Laboratories, Antrim, UK and Stainbio Laboratory, Taxas, USA).
Statistical analysis:
The statistical analysis of data was carried out by using one way analysis of variance (ANOVA) followed by Duncan's test (15). The statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 15.
Results:
The effect of the oral administration of aqueous suspension of Hyphene thebaica (fruit), on serum glucose, ASAT, ALAT, ALP, GGT, LDH, cholesterol, triglycerides, LDL and HDL are presented in Table ( 
Discussion:
The experimentally induced diabetes significantly increased the level of plasma glucose. However, treatment of the STZdiabetic rats with the aqueous suspension of L. termis and H. thebaica reduced their serum glucose levels significantly when compared with the diabetic group. It may be due to presence of saponins in the constituents of lupin which have hypoglycemic activity (16). Doum is from medicinal plants that contain flavonoids. It was found that the administration of flavonoids extracts to diabetic rats significantly increased adiponectin levels that stimulate the hypoglycemic action of insulin without altering the concentration of insulin in blood (17). Furthermore, the hypoglycemic effect of these herbs may be due to the increased level of serum insulin (18) by increasing the pancreatic secretion of insulin from cells of islets of Langerhans or its release from bound insulin (19 ,20) , and also may be due to the enhancement of peripheral metabolism of glucose (21).
In STZ-diabetic rats the activities of serum ALAT, ASAT, ALP, GGT and LDH Cellular GGT has a central role in glutathione homeostasis by initiating breakdown of extracellular glutathione, a critical antioxidant defense for the cell (26). Increase in GGT activity may be response to oxidative stress, making transport of glutathione into cells (27) . The treatment of the diabetic rats with Lupinus albus suspension caused reduction in the activity of these enzymes (14). On the other hand, treatment of the diabetic rats with Hyphaene thebaica showed reduction in ALAT, ALP, GGT and LDH as compared with untreated diabetic group which revealed that administration of doum can improve liver functions and this result is in a harmony with Al-Masri (2012) and AL-amer et al. (2012) (28, 29) .
In this study, STZ-diabetic rats showed a marked increase in the level of cholesterol, triglycerides, LDL and decrease in HDL. The marked hyperlipidemia that characterizes the diabetic state may be regarded as a consequence of the unlimited action of lipolytic hormones on the fat depot (30). High concentrations of plasma lipids in diabetes is mainly due to the increase in the mobilization of free fatty acids from the peripheral depots, since insulin inhibits hormone sensitive lipase. On the other hand, glucagon and catacholamines and other hormones enhance lipolysis (20).The ability of L. termis to diminish cholesterol and triglycerides levels can be attributed to the mechanism reported by other authors studying lupin proteins and their effects on metabolism. Sirtori et al. reported that lupin proteins are capable of stimulating the activity of LDL receptors, increasing the capture of LDL from the plasma to the cells (31). On the other hand, the inhibition of HMG-CoA reductase, a key enzyme in the synthesis of cholesterol, regulated by the action of SREBP-2, could also reduce the concentration of LDL cholesterol in plasma (32). Bettzieche et al. described distinctive effects for different species of lupin proteins in the lipid metabolism (33). The cultivar Vitabor of lupin (Lupinus angustifolius L.) administered to rats, reduced the triglycerides and total cholesterol through the reduction of the expression of genes SREBP-1c and HMG-CoA reductase. The aquous suspension of H. thebaica improved serum lipids profile of diabetic rats in which total lipids, cholesterol, triglycerides and LDL levels were reduced but HDL was increased. These results are in agreement with many previous studies (17, 29, 34 ) . Also our biochemical findings are in agreement with previous investigation of Hetta and Yassin who reported that doum plant exhibited a highly significant decrease in serum cholesterol and Non-HDL cholesterol (35). Kamis et al reported that the daily oral administration of the suspension of Hyphaene thebaica (L) mart for three weeks revealed a significant decreased in the levels of triglycerides, cholesterol and total lipids compared to the control (13). As mentioned before, Hyphaene thebaica is from medicinal plants that contain flavonoids. It was found that the administration of flavonoids extracts into diabetic rats significantly increased adiponectin levels. Some studies have revealed that adiponectin plays important roles in the regulation of lipid metabolism (17). 
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